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TEMPORARY MARKING MATERIAL AND PAVEMENT MARKER 

FIELD 

The present invention relates to a temporary marking material and a pavement 
marker, and more particularly to a temporary marking material and a pavement marker 
which can be easily peeled off when they become unnecessary after being disposed on a 
structure such as a surface of pavement. 

Temporary marking materials which are disposed on the surface of a structure are 
generally used for the formation of pavement markers for temporary marking. After being 
used, such temporary marking materials must be removed from the surface of the structure 
or must be made invisible for observers. 

The pavement markers for temporary marking are used, for example, for marking 
border lines such as white lines which show temporary traffic lanes different from real lanes 
during road construction. The border lines for indication of temporary traffic lanes must be 
visible for observers during road construction, but they must be made invisible for observers 
after completion of the construction. Therefore, if the pavement markers for temporary 
marking are formed using, for example, paints or fusible sheets, in order to restore the state 
of the surface of the pavement to the original state after completion of the construction, (1) 
the border lines are covered with a paint of the same color as of the pavement (black or gray 
color) or (2) the material of the border lines is scraped off to make the border lines invisible 
for the observers. In this case, the operation for the removal of the border lines is very 
difficult and requires prodigious labor, and, besides, the operation of (2) might damage the 
surface of the pavement. 

On the other hand, it is known to use marking materials of peeling type comprising 
adhesive tapes. As such marking materials, Scotch-Lane (trademark for a pavement marker 
for temporary construction manufactured by 3M Co.) is commercially available. The 
marking materials of peeling type can be removed by peeling the border lines (such as white 
lines) comprising tapes adhered to the surface of the pavement after completion of the 
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construction. 

Furthermore, JP-A-11-321817 and JP-A-5-319405 disclose use of rubber-like 
elastic materials as pavement markers for temporary marking, but use of them on a road of 
much traffic has the problem that the markers are apt to be peeled off from the surface of the 
road or apt to get out of position. 

Moreover, JP-A-1 1-3492 11 discloses a paint which foams or expands at a 
predetermined temperature and becomes easily peelable, though it is not intended to be used 
as temporary marking materials. This paint is coated on a material body, and is foamed 
(expanded) by heating after a lapse of service period and can be easily peeled from the 
material body. Thus, the material body can be reused. 

The conventional marking materials of peeling type are relatively low in adhesive 
force and must be subjected to a primer treatment for enhancing the adhesive force 
depending on the state of the pavement surface. However, in case the primer treatment is 
carried out, a large force is needed for peeling the tape, and the removal operation tends to 
become difficult. On the other hand, there is known a means to coat a material body such as 
metal, glass or plastic with a paint and then foam or expand the primer of the paint to make 
easy the peeing of the paint. However, there is no report that this means has been practically 
applied for temporary marking materials. Moreover, the above means much labor and high 
cost since the expansible layer should be formed by coating firstly the primer and then the 
facing paint thereon. 

Therefore, the present invention has been made in an attempt to solve the above 
problems in the conventional technologies and has provided a temporary marking material 
and pavement marker which hardly peel off or shift during use and can easily be peeled from 
the structure in a short time by heating when they become unnecessary. 

SUMMARY 

According to the present invention, there is provided a temporary marking material 
comprising a thermally-expansible layer containing a binder, a pigment, and 
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thermally-expansible microballs, wherein said thermally-expansible layer is adhered to 
surface of a structure for use by virtue of the binder contained in the thermally-expansible 
layer. 

It is preferable that the thermally-expansible microballs are expandable at a 
predetermined temperature or higher, and expanded thermally-expansible microballs makes 
thermally-expansible layer expanded in such an extent that the temporary marking material 
becomes peelable from the surface of said structure due to expansion of the 
thermally-expansible layer caused by expanded thermally-expansible microballs when 
heated at said predetermined temperature or higher while the temporary marking material is 
adhered to the surface of the structure at a temperature of working atmosphere. 

It is further preferable that the thermally-expansible microballs have an 
expandability of at least 10 times in term of volume, compared with the volume thereof at 
temperature of working atmosphere. It is more preferable that the marking material further 
comprises a bead layer containing transparent beads; said bead layer being provided on a 
side of the thermally-expansible layer opposite to a side which contacts with the structure. 

According to the present invention, there is also provided a pavement marker 
comprising a temporary marking material which comprises a thermally-expansible layer 
containing a binder, a pigment and thermally-expansible microballs, wherein the pavement 
marker is disposed, for use, on a pavement as a surface of the structure by virtue of the 
binder contained in the thermally-expansible layer. The present pavement maker may 
contain the thermally-expansible microballs being expandable at a predetermined 
temperature or higher in such an extent that the thermally-expansible layer becomes 
peelable due to the expansion thereof caused by expansion of the heated 
thermally-expansible microballs. The pavement maker should adhere to the surface of the 
structure at a temperature of working atmosphere and become peelable from the surface of 
the structure due to the expansion of the thermally-expansible layer at said predetermined 
temperature or higher. Anyhow, the present temporary marking material mentioned above 
can be used for the present pavement marker, inclusive of any one of the preferable 
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embodiments thereof. 

As mentioned above, the temporary marking material of the present invention has a 
thermally-expansible layer containing a binder, a pigment and thermally-expansible 
microballs. Therefore, when the temporary marking material is disposed on the surface of a 
structure as a pavement marker or the like and thereafter the pavement marker becomes 
unnecessary, the pavement marker can be easily peeled off from the surface of the structure 
since upon heating of the pavement marker, the thermally-expansible microballs thermally 
expand to result in expansion of the thermally-expansible layer, thereby causing reduction 
of adhesive force between the pavement marker and the structure. 

Furthermore, the pavement marker of the present invention comprises the temporary 
marking material of the present invention. Therefore, when the pavement marker is 
disposed on the surface of a structure and after the use, when the pavement marker becomes 
unnecessary, the pavement marker can be easily peeled off from the surface of the structure 
because upon heating of the pavement marker, the thermally-expansible microballs 
thermally expand to result in expansion and deformation of the thermally-expansible layer, 
thereby causing reduction of adhesive force between the pavement marker and the structure. 

DETAILED DESCRIPTION 

The embodiments of the present invention will be explained in detail. These 
embodiments should not be construed as limiting the present invention in any manner, and 
changes and modifications may be made without departing from the spirit and scope of the 
invention. 

One embodiment of the temporary marking material of the present invention is as 
follows: the temporary marking material has a thermally-expansible layer containing a 
binder, a pigment and thermally-expansible microballs; the volume of the 
thermally-expansible microballs expand at a predetermined temperature or higher; the 
thermally-expansible layer expands in accordance with the expansion of the 
thermally-expansible microballs; and when the temporary marking material is disposed on 
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the surface of a structure as a marker for temporary marking at a temperature of working 
atmosphere in such a manner that the thermally-expansible layer contacts with and adheres 
to the surface of the structure, the thermally-expansible layer adheres to the surface of the 
structure at a temperature of working atmosphere and upon being heated at a predetermined 
temperature or higher, the thermally-expansible layer expands and the temporary marking 
material becomes easily peelable from the surface of the structure. Therefore, when the 
temporary marking material becomes unnecessary, it can be peeled from the surface of the 
structure by heating the thermally-expansible layer to a predetermined temperature or 
higher. Here, the term "peelable" denotes such a state that the temporary marking material 
which adheres to the surface of the structure can be easily peeled off by man power, without 
using a special mechanical means. 

The temporary marking material of this embodiment has a thermally-expansible 
layer containing a binder, a pigment and thermally-expansible microballs. The binder 
serves to bind the pigment and the thermally-expansible microballs to maintain the 
thermally-expansible layer in the form of a layer. When the thermally-expansible layer is 
directly adhered to a structure such as the surface of pavement, the binder allows the 
temporary marking material and the structure to adhere to each other. The binder includes 
those which are conventionally used for paving marking materials. Examples of the binder 
are transparent materials such as epoxy resins, acrylic resins, urethane resins and silicone 
varnishes. The binder may contain a curing agent and/or a curing accelerator. The pigment 
and the thermally-expansible microballs may bind with the binder so as not to fall off from 
the thermally-expansible layer during use, and are not needed to be uniformly dispersed in 
the binder. 

The thermally-expansible microballs comprise a nearly spherical hollow shell of an 
elastic material in which a thermally-expansible gas and/or liquid is encapsulated. The 
elastic material is not particularly limited, and examples thereof are acrylic copolymers, 
vinyl chloride-based copolymers, etc. The gas and liquid enclosed in the shell include, for 
example, isobutane, isopentane, isooctane, n-pentane, etc. The thermal expansion 
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coefficient of the thermally-expansible microballs is such that when the microball is heated 
to a predetermined temperature or higher, the volume thereof increases by 1 0 times or more, 
especially 15 times or more the volume of the microball at a temperature of working 
atmosphere. This is for markedly lowering the adhesion of the temporary marking material 
to the structure due to the expansion and easily peeling the temporary marking material 
from the structure. Here, the thermal expansion coefficient of the thermally-expansible 
balls means a ratio of the volume of the microball after expansion to the standard volume of 
the microball, that is, the volume before thermal expansion. 

The expression "temperature of working atmosphere" in this specification means an 
average temperature (atmospheric temperature) during temporary arrangement of the 
marking material on the structure. The environmental temperature of the surface of the 
pavement on which the marking material of the present invention is mainly used varies 
depending on seasons and extends over a wide range of about -20°C to about 40°C. 
Therefore, it is preferred to select thermally-expansible microballs having a thermal 
expansion coefficient suitable for the environmental temperature at which the marking 
material is used. 

The average particle diameter of the thermally-expansible microballs is about 5 jn m 
to about 50 ii m. As the commercially available thermally-expansible microballs, there 
may be used EXPANCEL microspheres manufactured by Japan Phyllite Co., Ltd, 
MATSUMOTO microspheres manufactured by Matsumoto Yushi Co., Ltd., KUREHA 
microspheres manufactured by Kureha Chemical Co., Ltd., and the like. The shape of the 
thermally-expansible microballs may not necessarily be true sphere, and may be distorted or 
dented. The particle diameter of the deformed microball is a diameter of a sphere which is 
assumed to have the same volume as of the deformed microball. 

The pigment used has a color different from that of the surface of the structure and is 
selected so that it gives markers which are clearly visible for observers. There may be used, 
for example, titanium dioxide, carbon black, titanium yellow, phthalocyanine blue, 
phthalocyanine green, perylene red, etc. 
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The content of the thermally-expansible microballs based on 100 parts by weight of 
the binder is usually 10-300 parts by weight, suitably 50-150 parts by weight. If the content 
of the thermally-expansible microballs is too small, the marker cannot be easily peeled by 
heating, and if it is too large, the thermally-expansible microballs are apt to fall off during 
temporary marking operation. 

The content of the pigment based on 100 parts by weight of the binder is usually 
0.1-100 parts by weight, suitably 1-50 parts by weight. If the content of the pigment is too 
small, the temporary marking material tends to be light in color, and if it is too large, the 
pigment might fall off from the temporary marking material during use. 

The heating temperature at peeling of the marker, that is, the predetermined 
temperature, is usually not lower than 80*0, suitably not lower than 100^, especially 
suitably 100-1 50^. If the heating temperature is too low, the peeling operation requires a 
long time, and this would cancel out the simplicity of the operation. If it is too high, gas is 
sometimes generated. Therefore, for safety's sake, it is preferred to use heat sources such as 
infrared heaters and far infrared heaters rather than fire such as gas burner. From these 
viewpoints, the temporary marking material preferably becomes easily peelable after it is 
heated at a temperature of usually 80-200*0, preferably 100-150°C for 1 second to 10 
minutes. 

The thermally-expansible layer preferably comprises a dry film of a coloring paint 
comprising a vehicle containing a solvent and a binder dissolved or dispersed in the solvent, 
and thermally-expansible microballs and pigment dispersed in the vehicle. In this case, the 
thermally-expansible layer can be easily formed in the form of a layer. 

The thickness of the thermally-expansible layer is usually 1-5000 /i m, suitably 
10-500 n m. If the layer is too thin, the color of the thermally-expansible layer tends to be 
seen pale, and if it is too thick, there is the possibility of the thermally-expansible layer 
being damaged upon contact with cars or the like during use. 

The thermally-expansible layer may further contain other materials than those 
mentioned hereinabove. For example, it may contain transparent beads having a refractive 
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index of 1.5-2.3 for the purpose of enhancing the visibility at night. The transparent beads 
include glass beads, ceramic beads, etc. Moreover, the thermal-expansible layer may 
contain aggregates such as natural stones, artificial stones, ceramics, etc. for improving the 
wear resistance of the layer. 

The temporary marking material may comprise only the thermally-expansible layer, 
but it is preferred that a beads layer containing the above-mentioned transparent beads is 
provided on the side of the thermally-expansible layer opposite to the side which contacts 
with the structure; that is, the side of the thermally-expansible layer which does not contact 
with the structure and is exposed on the surface of the structure and visible for observers. 
The transparent bead layer is preferably formed by scattering transparent beads on the 
thermally-expansible layer before drying. 

The temporary marking material of this embodiment can be produced in the 
following manner. First, a binder is dissolved or dispersed in a solvent to prepare a vehicle. 
Then, thermally-expansible microballs and a pigment are dispersed in the vehicle to prepare 
a coloring paint. The resulting coloring paint is coated on a surface such as the surface of 
pavement and dried to form a dry paint film which adheres to the surface of pavement. Thus, 
the thermally-expansible layer is formed. Production of a temporary marking material 
comprising only the thermally-expansible layer is completed in this way. When a temporary 
marking material additionally comprising a bead layer is produced, the coloring paint is 
coated on a surface such as the surface of pavement and then transparent beads are scattered 
on the surface of the paint film before drying, followed by drying to produce a temporary 
marking material comprising a thermally-expansible layer and a bead layer provided on the 
surface of the thermally-expansible layer. 

As a solvent, water is preferred, and there may also be used alcohols, ketones, esters, 
aliphatic and aromatic solvents. The content of the solvent in the coloring paint is 
preferably 10-90% by weight. If the content is lower than 10% by weight, concentration 
and viscosity of the coloring paint are high and hence it sometimes becomes difficult to 
form the temporary marking material in the desired thickness and shape. If it is higher than 
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90% by weight, drying properties are inferior and, furthermore, concentration and viscosity 
of the coloring paint are low and hence it sometimes becomes difficult to form the 
temporary marking material in the desired thickness and shape. 

The temporary marking material of this embodiment can be used as the pavement 
marker of the present invention shown below. 

An embodiment of the pavement marker of the present invention will be explained. 
One embodiment of the pavement marker of the present invention comprises the 
embodiment of the temporary marking material of the present invention explained 
hereinabove, and the pavement marker is disposed on the surface of pavement as a surface 
of the structure. The pavement marker of this embodiment can be produced in the same 
manner as in the embodiment of the temporary marking material of the present invention as 
mentioned above. 

The pavement marker of this embodiment comprises the temporary marking 
material of the present invention mentioned above. Therefore, when the pavement marker 
is disposed on the surface of a structure, that is, surface of pavement for use and, thereafter, 
when it becomes unnecessary, the thermally-expansible microballs thermally expand by 
heating of the pavement marker to bring about expansion and deformation of the 
thermally-expansible layer. As a result, adhesion between the pavement marker and the 
structure lowers, and the pavement marker can be easily peeled from the surface of the 
structure, that is, the surface of pavement. 

Such pavement marker shows a border line of traffic lane during road construction, 
and after completion of the construction, is peeled from the surface of the pavement and 
thus can be made invisible for observers. The color of the thermally-expansible layer is 
usually white, blue or yellow. 

This pavement marker is used for marking border lines such as white lines which are 
for showing temporary traffic lanes different from the real traffic lanes. These border lines 
for showing temporary traffic lanes can be easily peeled off to make them invisible for 
observers after completion of construction, and labor for the peeling operation can be 
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diminished and the possibility of damaging the surface of pavement caused by scraping of 
the pavement marker can be removed. 

The pavement marker for temporary marking can also be used for drawing letters 
and/or signs on the surface of pavement for drivers or pedestrians being able to see the 
5 guiding information. After the use of the guiding information including letters and/or signs, 
they can be easily peeled by heating the thermally-expansible layer of the pavement mark to 
make them invisible for observers. 

EXAMPLE 

10 The following coloring paint was coated directly on the surface of asphalted road, 

and glass beads were scattered thereon, followed by drying to form a thermally-expansible 
layer and a bead layer. Thus, a pavement marker comprising a temporary marking material 
was obtained. The coating of the coloring paint was carried out using a coating roller to 
form a marking material in the form of a white line of 20 cm in width and 50 cm in length. 

15 The glass beads (trademark: GK-19 manufactured by Japan Electric Glass Co., Ltd.) were 
scattered before drying of the coated paint, followed by air drying for about 10 minutes to 
form a film, thereby providing a bead layer on the thermally-expansible layer. 

The coloring paint used was prepared by dispersing 33.3 parts by weight of 
thermally-expansible microballs (trademark: M330 manufactured by Kureha Chemical Co., 

20 Ltd.) in 66.7 parts by weight of white acrylic emulsion (trademark: HARDLINEAQUA #2 1 
manufactured by Atomix Co., Ltd.) as a binder containing a white pigment. 

After a lapse of 1 month from the formation of the pavement marker of this Example, 
the white line was heated and expanded using a movable far infrared heater, followed by 
cleaning by a vacuum type cleaner, and as a result, the white line could be easily removed. 

25 Thereafter, when one drove a car on the pavement, the driver recognized no trace of the 
marker of this Example disposed on the pavement in night and day. 
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COMPARATIVE EXAMPLE 

A pavement marker was obtained in the same manner as in the above Example using 
the following melting type paint This paint was a melting type pavement marking material. 
This paint was molten at 200^ and coated on the surface of pavement, followed by 
solidification by cooling to form a white line. 
Composition of the paint: 

Titanium dioxide = 6.5 parts by weight 

Calcium carbonate = 61 .0 parts by weight 

Petroleum resin =15.0 parts by weight 

Plasticizer =1.5 parts by weight 

Glass beads = 16.0 parts by weight 

When the pavement marker of this Comparative Example was heated at 200-300*0 
for 5 minutes by a burner after a lapse of 1 month from the formation of the marker, only the 
surface resin layer was carbonized and changed to black in its color, but the resin layer under 
the carbonized resin layer remained white in its color. When after a lapse of 1 week, one 
drove a car on the pavement on which the marking material was formed and observed the 
surface of the pavement, the driver saw the original white line exposed by the removal of the 
carbonized resin layer. Therefore, it was attempted to remove the original white line, that is, 
the pavement marker of this Comparative Example so as to make it invisible for the driver, 
but it could be removed only by using a cutting machine and much labor and time were 
required. 

The temporary marking material and pavement marker of the present invention can 
be utilized for forming temporary lines, signs, patterns, etc. on the surface of a pavement 
which can be removed in case they become unnecessary. The temporary marking material 
and pavement marker of the present invention hardly peel off or move during temporary 
marking, and when they become unnecessary, they can be easily peeled off by heating from 
the structure in a short time. 



